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part of the front end of the machine; Fig. 7

- Unrrep StaTes PATENT OFFICE.

JOHN TERRELL, OF PHILADELPHIA, PENNSYLVANIA.

IMPROVEMENT IN KNITTING-MACHINES.’

. Spemﬁmtmn fo1m111 o part of Letters Patent No. 31,0422, dated J amﬂly 1, 1861,

To all whom b may concerrn.:

Beitknown thatl, JOHN TERRELL, of Phila-
delphia, State of Pennsylvania, haveinvented

certain new and useful Improvementsin Knit-

ting-Machines; and I do herebydeclare the fol-
lowingto bea full, clear, and exact description

-of the same, reference being had to the accom-

panying drawings, and to the letters of refer-
ence marked theleon

My invention relates to certain improve-
mentsin the knitting-machines for which Let-
ters Patent were granted to Joseph Hollen on
the 16th day of July, 1850, and on the 28th
dayof November, 1854; and my improvements

consist of certain novel devices for operating
the thread-presser, and also of peculiar mech- |

anism, described hereinafter, for regulating

the move ments of the machine Wh en employed

for turning the heel and toe of the stocking.
In order to enable others skilled in the art
to make and use my invention, I will now pro-
ceed to describe its construction and opera-
tion.
On reference to the accompanying draw-
1ings, which form a part of this specification,

Figure 1 is a side view of a knitting-machine

with one of the frames removed in order to
Illustrate my improvements; KFig. 2, a plan
view of Fig. 1 with partof the machine broken
away to show the works beneath. FKig.3 isan
inside view of the front plate; Ifig. 4, an edge
view of Fig. 3; Fig. 5, a cross-sectional view
of part of Fig. 3; Fig. 6, a detached view of

'ard
a partial side view of the machine; Fig. §, a
plan view of Fig. 7, and Fig. 9 a detached por-
tion of Figs. 1 and 2.

Figs. 1 .-:md 2 are drawn to a scale of six
inches to a foot, the remaining views repre-
senting portions of the full- blzed machine,

Similar letters refer tosimilar p&rts through-
out the several views.

A and A’ arethe two side flﬂl]’leb of the ma-
chine connected together by the rear cross-
bar B, the upper cross-bar C, and the rod D.
The rear cross-bar B carries a spindle or pin
E, to which the needle-cylinder I’ is so at-
tached that it can turn freely on the said pin;
but can have no longitudinal or lateral mo-
tion - thereon. This cylinder consists of &

block of wood or metal having in its surface

a series of longitudinal grooves for receiving

the sliding needleg, the latter being sifuated

|

at an equal distance apart from each other
and being so confined by straps or bands G
and H to the cylinder thatthey (the said nee-
dles) can only move in aline parallel with the
axis of the cylinder’srotation. This ¢ylinder,
with 1ts needles, is constructed in a manner,
for the most part, similar to that illustrated
in the patent granted to J. Hollen, July 16,
1850. |
The form of the 1'1eedleq will be best ob-

served on reference to Iig. 7, where a repre-

sents the main stem of the needle adapted to
one of the grooves of the cylinder; 0, the
usual spring-barb at the outer end of the nee-
dle; ¢, the upturned rear of the needle run-
ning parallel with the main body of the same,

and d that projection ot the needle by which

the latter is moved backward and forward,

I, Figs. 1 and 2, is the main driving-shaft of
the machine, turning in the opposite frames
and driven by the handled friction-pulley K,
which bears against the pulley J, or by any
other suitable driving apparatus. Thisdriv-
ing-shaft I is furnished with a worm ¢, gear-
ing into the worm-wheel f, secured to the rear
of the needle-cyiinder I.
constructed that one revolution of the driv-
ing-shaft I will turn the worm-wheel to the
extent of one tooth, there being as many
teeth as there are needles and as many nee-
dles as there are loops in the leg of the sock
or stocking to be knitted.

"TheshaftT is cranked at /, fmd this eranked
portion of the shaft is embraced by one end
of the connecting-rod L, the opposite end of
the latter being Jomted to the arm ¢ of the
rocking frame M which is secured to or forms
a part of the shaft N, the latter vibrating in
the opposite frames of the machine. |

The upper end of the arm j of the rocking -

frame is connected by means of a jointed lod
P to the slide Q, which is arranged to move

in a horizontal direction only on :md between
the two guides R and R/, which are secured
to the stationary cross-bar C of the frame.
This slide Q has a projection £ arranged to
cateh against the projecting portion d of each -
needle in sucecession and to push the same
forward. The same slide is also furnished
with a projection {, by which.the needles are -
moved back at the proper time during the
movementofthemachine. Theslide Q1is also
furnished with an apper projection m, earry-

The worm eis so
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ing a roller m/, against the periphery of | between these projections being such thatthe

which bears the lower edge of thelever s,the
altter being hung to a pin n on a bracket »n/,
which is secured to or formspart of one of the
guides R. The rear end of the lever S has a

hollow ordepression at/, for a purpose which

will berendered apparenthereinafter,and the
front end of the same lever has anotch bear-
ing on the top of a projection ¢ on the verti-
cal slide T, which moves on and is guided by
31 sta,tlonal v vertical projection 7 o2 the end
of the guides R and R/, the slide T being de-
pwssed by the end of the lever S and mlsed
by a spiral spring s during the movements of
the machine, as more. fully described herein-
after.

- T'o the front end of the needle-cylinder is
secured an annular plate V, Fig. 6, having
orifices ¢ equal in number to the ueedles one
needle being arranged to passthrough each
orifice, and the 011ﬁees being numbered as
shown in the drawings. On the inside of this
annular plate and near the periphery of the
same 18 an annular recess for the reception of a
ring V, (see Figs. 3,4,and 5,) which at one point
has a pin % projecting through a slot in the

plate U. Two sliding blocks W and W’ are |

so adapted and att.:mned to the edge of the
plate as to slide freely thereon, each block
having two spring-dogs w and «, the former
being arranged to engage into notches on
the inside of the ring V and the latter into
- notches on the pla,te V. ,_

To return to Figs. 7 and 8, v is a stationary
hanger secured at the upper end to the ver-
tical cuide 7 on the guide-rods R and R/, the
lower end of this h&ﬂ""el having an 011ﬁce
through which passes the barbed end of each
needle in succession. This orifice performs
an important duty, which will be more espe-
cially alluded to hereinafter. T'o the front
of the hanger 7 is hung the thread-carrier 2,
the upper end of which has an eye for re-
- ceiving the thread, the latter passing down-

ward, as seen in Fig. 7, through an eye in the
end of the spring 3, between which and the
bent portion of the thread-carrier the thread
passes to the eye at the lower end of the said
carrier. A set-screw 4, bearing against the
spring and screwing into the carrier, serves
to impart more or less tension to the thread.
T'o the lower end of the slide T 18 secured the
presser 5, which has a number of projections

(seen in Kig. 6) situated close to the front of

the plate v and arranged to depress the fabrie
already knitted away from the needles, the
duty of this presser being similar to that per-
formed by the presserinthe aforesaid patent
knitting-machine of J. Hollen. Tothe front
of the stationary hanger ¥ 18 connected the
jumper 6, which is arranged to have a verti-
cal reciprocating but no other movement,
this motion being imparted partly by the
barbed end of the needle and partly by the
thread-presser 5, a portion of which 1s situ-
ated between projections on the upper end

jumper has more or less vertical play inde-
pendent of the presser. The lower end of
the jumper has two projections, over one or
other of which the thread passes toward the
fabrie. -

On reference to Fig. 2 it will be observed
that a shaft 7 is hung loosely to a bracket S,
attached to the cross-bar ¢ of the frame-work.
The rear end of this shaft 7 is furnished with

a double catch 9, either point of which may -

be made to engage in the teeth of the wheel
f by the operating of the shaft 7, which 1s
also seen in Kigs. 6 and 8, and the front end
of which has an arm 10, connected by a rod
11 to the thread-carrier 2, The shaft 7 has
another arm 12, to which is connected a bar
13, so situated and so formed that asthe nee-
(le-cylinder revolves the projections 15 on
thesliding blocks W and W’ will come in ¢on-
tact with the bar, thereby operating the shatt
7 in the manner and forthe purpose descr 1bed
hereinafter. |

It should be understood that when the ma-
chine is used for knitting theleg of the stock-
ing the rod 11 has to be disconnected from
th{, thread-guide 2 and the arm 12, with its
bar 13, moved back,so0 as to be free from COT-
tact with the projections 15 of the sliding
blocks W and W’.

It has been already observed that a pin u,
secured to the ring V, pIOJeth through a slot
in the plate U, as seen in Fig. 5. This pin,
which 1s also seen in Fig. 0, is arranged to
come 1n contact with the end of the short arm
of the lever 16, hung by a pin 17 to the slide
T, which carries the thread-presser,the lever
being so constructed and arranged as to yield
laterally and allow the projection 2 to pass.
By depressing the long arm of the lever 16 1ts
short arm may be elevated to such a position
as to be clear of the range of the pin w,which
will be the case at all times, excepting when
the heel and toe of the stocking are being
knitted. T'he pin,coming in contact with the
lever 16, will cause the ring V to be partially
turned in 1its recess at the back of the plate

U, thereby moving one or other of the sliding.

blocks W or W7, for a purpose explained hel e-
inafter.

To the cross-bar D 1s hung the lever 18, to
which a vibrating motion is imparted by a 10(1
19, connected to the arm 2 of the rocking
fla,me M. The upper arm of this lever has
three or more eyes, (see Fig. 1,) through which
the thread passes from an adjacent 'sp’ool to
the thread-carrier 2,Fig.7. More or less fric-
tion is imparted to the thread by the same
passing through the eyes in the lever 18, so
that by the vibration of the latter the thread
is taken up and let out at the proper time.

Operation of the machine.—It will be ob-
served that as the cranked shaft I is turned
a reciprocating motion will be imparted to the
slide Q on the guide-bars R and R’ through
the vibration of the rocking frame M, and that

of the jumper, as seen in IFig. 6, the distance | the needle-cylinder I will be partially turned
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by the worm e acting on the worm-wheel f, | depressed by complex appliances operated by

which is turned to the extent of one tooth
during every complete revolution of the

cranked shaft, the c¢ylinder being conse-

quently turned to an extent equal to the dis-
tance between the centers of two of its nee-
dles. During the outward movement of the
slide Q its projection k, having caught hold ot
the projection d of one of the needles, moves
the latter forward and projectsits barbed end

~ through one of the openings ¢ in the plate U.

On the return movement of the slide 1ts pro-
jection [ serves to restore the needle to 1ts
original position. The above movements of
the needle and the manner of producing the
same are similar to those described in the
aforesaid patents of J. Hollen. When the
needle is at the limit of its outward move-
ment, the loop previously formed is situated
at a distance from the point of the barb on
the body of the needle, the thread, which
passes from the carrier over one of the pro-
jections of the jumper, as seen in Iig. 7,
taking its place within the barb. Now the
bend of the barb and the dimensions of

~ the eye in the end of the hanger 9, through

which the end of the needle must traverse,
are such that as the needle begins to move
back the point of the barb will be pressed
into a recess or groove formed in the needle.
On the further backward movement of the
needle, therefore, its barb, together with

the thread, will.be drawn through the loop on

the needle, the thread forming another loop,
which will take its place on the body of the
needle, the first loop being released from the
end of the latter as it completesits backward
movement and the first loop taking its place
in the body of the fabric. When the needle

is at the limit of its inward movement, the

recessed portion % of the lever S rests on the
roller m’ of the slide Q, the slide T, with 1its
thread - presser 5 and jumper 6, being con-

sequently at their most elevated position.

When the needle has moved a short distance
forward, however, the roller m’ suddenly

raises the lever S,thereby imparting the nec-

essary depression to the slide T'and 1ts press-

er-bar. The jumper 6, which has more or less

vertical play independent of the presser, is
now at liberty to be raised by the advancing
needle, thereby raising the thread and pre-
venting the latter from getting beneath the
needle. Asthe needle returns, the roller m/,
acting on the inclined portion of the lever 5,
raises the latter and lowers the presser, to-
cether with the jumper, which is thus placed
in a proper position to guide the thread to
the barb of the needle. It will be thus seen
that the proper control of the thread to insure
its proper position in respect to the needle
and its barb is exercised by the jumper, the
movements of which are controlled partly by
its connection with the presser and partly by
the needle itself. |

» In the aforesaid Hollen machine, patented

one step in the graduated

the moving parts of the machine. These I
dispense with by causing the needle to pass
through a stationary eye, which. together with
the form of the barb, renders the latter selt-
opening and self-closing. Itwill now be seen
that as the driving-shaft revolves a continu-
ous circle of loops 18 formed, thereby forming
the leg of the stocking, the number of the
loops in the present instance being eighty, as
indicated on the graduated plate U.
Before commencing the knitting of the heel
of the stocking the arm 10, Fig. G, 1s con-
nected to the thread-carriers 2 by the rod 11,
and the lever 16 is moved so as to bring its
short arm within the range of the pin w. The
number of stitches required at the commence-
ment of the turning of the heel having been
determined mpon, the sliding blocks W and
W’ are moved to such a position on the plate
U that between the block W’ and the block
W (counting in the direction of the ArrowW)
the number of orifices ¢ ¢ in the sald plate
shall be equal to the number of stitches re-
quired. The needle-cylinder being caused
to revolve in the direction of the arrow, Kig.

6, the operation of knitting will be continued -
‘until the sliding block W’ strikes against the

bar 13 on the arm 12, thereby turning the

‘shaft 7 and moving the dog 9, so that one of

its points will engage into the teeth of the
worm - wheel £, thus stopping the further
movement of the machine. "This stoppageis
an indication that the first row of loops for
the heel is completed, and is a signal for the

operator to turn the machine in the reverse

direction. This reverse movement is contin-
ned until the sliding bloek W catches the bar
18, and thereby moves the dog 9 until that
point of the latter previously out of gear with
the wheel 7 engages into the teeth of the said
wheel, when the machine is again stopped.

Before the sliding bloeck W, however, has

reached the rod 13, the projection w on the
ring V has struck the short arm of the lever
16, thereby moving the ring to the extent of

one loop and pulling the block W’ in the di-

rection of the arrow, Fig. 3, to the extent of
plate U. The le-
ver 16, after thus temporarily obstructing the
pin u, yields and allows the latter to pass
until the block W catches the bar 13 and
stops the machine, as before described. It
will be observed that this movement of the
ring in the direction of the arrow, and conse-
quent movement of the block W’, did not dis-

‘turb the position of the block W, whose spring

r retained its hold of the teeth at the back
of the plate U. To return to the movement
of the machine, which is again turned in the

direction of the arrow, Fig. 6, the'projection
w will again come in contact with the yield-
ing lever 16, thereby turning the block W in

‘a direction contrary to that pointed out by

the arrow and to the extent of one loop, the
block W' remaining nndisturbed. Thus at

November 28, 1854, the barb of the needle is | every reversal of the machine, first the block
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W and then the block W is moved,onetoward | turned, a gradual taper being thus imparted

‘the other in the direction shown by the ar-
row, Ifig. 3, the movement being to the extent
of one step on the graduated plate,or,in other
words, to the extent of one loop, so that the
movement of the eylinder F when each suc-

cessive signal is given for reversing is dimin- |

Ished to the extent of one loop, and conse-
- quently every row of loops added {o the fab-
ric becomes one less in number than that pre-
ceding if, thus giving the desired turn to the
heel. At the instant the movement of the
shaft 7is effected by oneof the sliding blocks
catching the rod 13 the thread - carrier is
moved by the lever 10 and rod 11. Thus the
moment the block W catches the rod 13 the
thread - carrier is vibrated to the position
shown in Fig. 6, and the moment the block
W’ strikes the same rod 13 the lever ismoved
to the contrary angle. By this arrangement
the position of the thread is so changed at
every reversal of the machine thatit assames
the proper angle in respect to the needle and
1ts barb. After the heel has been turned the
rod 11 is detached from the thread-carrier 2
~and the arm 12 is slid back on the shaft,
so that its bar 13 shall be free from the range
of the sliding blocks when a continuous ro-
tary motion is imparted to the needle-cylin-
der, as during the operation of its needles on
the leg of the stocking until the greater por-
tion of the foot is knitted. When the toe of

the stocking is about being turned, the ma-
chineis again altered, sothat itsseveral parts
assume the same relative position as that
which they occupied when the heel was being |

specified.

to the toe, the end of which has to be closed
by hand-stitching.

- Disclaiming all the devices described and
claimed in the aforesaid patents of Joseph
Hollen, I claim as my invention and desire
to secure by Letters Patent—

‘1. Operating the thread-presser 5 by means
of the reciprocating slide Q and its roller m/,
In combination with theleverS, vertical slide
T, and spring s, the whole being constructed
and arranged substantially as herein set forth.

2. Giving the signal for reversing the mo-
tion of the machine on turning the heel or
toe of the stocking by means of the sliding
blocks W and W’ on the edge of the plate U,
in combination with the shaft 7, its arm 12,
bar 13, cateh 9, and ratchet-wheel £, the whole
being arranged and operating substantially
as set forth. | |

8. The plate U, ring V, its projection u, the
blocks W and W', with the springs x and 1w,
engaging into the noteches on the back of the
sald plate U and said ring V, as specified, in
combination with the movable yielding lever
16, the whole being arranged for joint opera-
tion substantially as and for the purpose

In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

| | JOHN TERRELL.

Witnesses: | | -
HENRY HOWSON,

- CHARLES E. FOSTER.
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